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Y Your responsibility our responsibility
The recommendations in this guidance represent the view of NICE, arrived at after careful consideration of the evidence available. When exercising their judgement, health professionals are expected to take this guidance fully into account, alongside the individual needs, preferences and values of their patients. The application of the recommendations in this guidance are at the discretion of health professionals and their individual patients and do not override the responsibility of healthcare professionals to make decisions appropriate to the circumstances of the individual patient, in consultation with the patient and/or their carer or guardian.
Commissioners and/or providers have a responsibility to provide the funding required to enable the guidance to be applied when individual health professionals and their patients wish to use it, in accordance with the NHS Constitution. They should do so in light of their duties to have due regard to the need to eliminate unlawful discrimination, to advance equality of opportunity and to reduce health inequalities.
Commissioners and providers have a responsibility to promote an environmentally sustainable health and care system and should assess and reduce the environmental impact of implementing NICE recommendations wherever possible.
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210)
This guidance replaces TA90. or are at risk of, a stroke associated with atrial fibrillation, or who need treatment to prevent occlusive events after coronary revascularisation or carotid artery procedures.
1.1
Clopidogrel is recommended as an option to prevent occlusive vascular events:
for people who have had an ischaemic stroke or who have peripheral arterial disease or multivascular disease or or for people who have had a myocardial infarction only if aspirin is contraindicated or not tolerated.
1.2
Modified-release dipyridamole in combination with aspirin is recommended as an option to prevent occlusive vascular events:
for people who have had a transient ischaemic attack or or for people who have had an ischaemic stroke only if clopidogrel is contraindicated or not tolerated.
1.3
Modified-release dipyridamole alone is recommended as an option to prevent occlusive vascular events:
for people who have had an ischaemic stroke only if aspirin and clopidogrel are contraindicated or not tolerated or or for people who have had a transient ischaemic attack only if aspirin is contraindicated or not tolerated.
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210) 1.4 Treatment with clopidogrel to prevent occlusive vascular events should be started with the least costly licensed preparation. 1.5 People currently receiving clopidogrel or modified-release dipyridamole either with or without aspirin outside the criteria in 1.1, 1.2 and 1.3 should have the option to continue treatment until they and their clinicians consider it appropriate to stop.
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210) 2 2
Clinical need and pr Clinical need and practice actice 2.1
Occlusive vascular events include ischaemic stroke, transient ischaemic attack and myocardial infarction. They occur when blood flow is impeded because an artery is blocked or restricted because of atherosclerosis and atherothrombosis.
Atherosclerotic plaques form in artery walls because of damage to the vascular endothelium. Damage is caused by a number of factors working together over a long period, such as elevated low-density lipoproteins, smoking, high blood pressure and diabetes mellitus. If an atherosclerotic plaque is suddenly disrupted, platelet activation and thrombus (clot) formation follows, leading to atherothrombosis. The thrombus can block an artery, either at the original site of the plaque formation or further down the artery. People who have had an occlusive vascular event are at increased risk of another.
2.2
Peripheral arterial disease is a condition in which the arteries that carry blood to the arms or legs become narrowed or clogged, slowing or stopping the flow of blood. It occurs most often because of atherosclerosis. People who have peripheral arterial disease are at high risk of having an occlusive vascular event.
People with cardiovascular disease who have disease in more than one vascular site are said to have multivascular disease. These people are at increased risk of death, myocardial infarction or stroke, compared with people with disease in a single vascular bed. The 'National service framework for coronary heart disease' states that GPs and primary care trusts should identify all people with established cardiovascular disease and offer them comprehensive advice and appropriate treatment to reduce their risk of recurrent occlusive vascular events. GP contracts include points for the number of people with coronary heart disease or who have had a stroke and who are taking antiplatelet therapy for secondary prevention.
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210) Costs may vary in different settings because of negotiated procurement discounts.
3.4
Modified-release dipyridamole (Persantin Retard and Asasantin Retard, Boehringer Ingelheim) has both antiplatelet and vasodilating properties and is thought to inhibit the uptake of adenosine into blood and vascular cells.
Dipyridamole may also inhibit the breakdown of cyclic guanosine monophosphate. Modified-release dipyridamole has a marketing authorisation for the 'secondary prevention of ischaemic stroke and transient ischaemic attacks either alone or in conjunction with aspirin'. It is available either on its own as Persantin Retard, or in a combination tablet with aspirin as Asasantin Retard.
3.5
Dipyridamole has activity as a vasodilator; therefore it should be used with caution in people with severe coronary artery disease, including unstable angina and/or recent myocardial infarction, left ventricular outflow obstruction or haemodynamic instability (for example, decompensated heart failure). For full details of side effects and contraindications, see the summary of product characteristics.
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210) The CAPRIE trial compared clopidogrel with aspirin. For the primary outcome, the trial reported that clopidogrel compared with aspirin reduced the risk of a first occurrence of ischaemic stroke, myocardial infarction or vascular death in two groups. These were the all patients group (8.7% relative risk reduction; 95% CI 0.3 to 16.5) and a subgroup of people with peripheral arterial disease (23.8% relative risk reduction; 95% CI 8.9 to 36.2). No risk reduction was seen between treatments in subgroups defined by prior stroke (7.3% relative risk reduction; 95% CI -5.7 to 18.7) or by prior experience of a myocardial infarction (-3.7% relative risk reduction; 95% CI -22.1 to 12). For other outcomes, no statistically significant differences were reported between the treatments. 
Cost effectiveness
Bristol In people who have had an ischaemic stroke, modified-release dipyridamole plus aspirin was associated with an additional cost of £107 and an additional qualityadjusted life year (QALY) of 0.45, producing an incremental cost-effectiveness ratio (ICER) of £237 per QALY gained compared with aspirin. Clopidogrel was associated with an additional cost of £2324 and an additional QALY of 0.07, producing an ICER of £31,204 per QALY gained compared with aspirin.
Clopidogrel was associated with greater costs and fewer QALYs than modifiedrelease dipyridamole plus aspirin.
4.2.5
In people who have had a myocardial infarction, clopidogrel was associated with an additional cost of £2643 and an additional QALY of 0. The baseline age in the model was 66 years, with a time horizon of 50 years. The perspective adopted was that of the NHS and personal social services. Transition probabilities between the states in the model for the first 4 years were taken from the PRoFESS, ESPRIT and ESPS-2 trials. Different transition probabilities were calculated for each 6-month period over the 4 years.
Transition probabilities in subsequent years for the stroke states were based on the final 6-month period of the 4 years. Transition probabilities to death were estimated based on a factor of 1.5 applied to Office for National Statistics death rate data for the general population.
4.2.9
Costs of stroke events were calculated from the literature and varied according to disabled or non-disabled status. Costs of hospital stay following congestive heart failure and other haemorrhagic events were sourced from the 2006/07 National Reference Costs. Drug acquisition costs were based on branded drug costs for modified-release dipyridamole and aspirin, and clopidogrel, and on the Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210) generic price for aspirin (2009 prices) . Utility data from the PRoFESS trial at 1 year were used, which was provided as commercial in confidence. A shortterm disutility associated with different events was also included in the model.
Costs and utility values were discounted at a rate of 3.5% per year. The Assessment Group developed an individual patient sampling model, in which a series of individual profiles were generated whose combined characteristics were representative of the specified population. Analyses were split by population: ischaemic stroke, myocardial infarction, peripheral arterial disease and multivascular disease. The ischaemic stroke and transient ischaemic attack populations were assumed to be equivalent in risk and outcomes and so were modelled together. Within the myocardial infarction group, treatment strategies as described in the clinical guidelines on STEMI and NSTEMI (NICE clinical guideline 48 and NICE clinical guideline 94) were modelled initially.
Once initial treatment was completed according to the guidelines, potential treatment strategies for this appraisal were considered as follow-on treatment. 4.2.14 Utility values were also drawn from a variety of sources, including the manufacturers' submissions and additional analyses requested from the manufacturer. Mean utility values were assigned to each chronic health state and a specific utility decrement effect was applied for each modelled event.
Utility values for the myocardial infarction and peripheral arterial disease groups were 0.87 and 0.80 respectively. Utility values for the ischaemic stroke group and all utility decrements were taken from the Boehringer Ingelheim submission. Discounting at 3.5% was applied to costs and benefits after the first year. A lifetime horizon was used.
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210) and 0.021 QALYs compared with treatment with the next best strategy of modified-release dipyridamole plus aspirin, followed by aspirin.
4.2.17 When the generic price for clopidogrel was used, the optimal treatment strategy changed so that it began with clopidogrel, followed by modified-release dipyridamole plus aspirin and finally aspirin. This produced an ICER of £13,558
per QALY gained, compared with the next best strategy of clopidogrel, followed by aspirin, followed by modified-release dipyridamole plus aspirin. This strategy was associated with an additional cost of £334 and 0.024 additional QALYs.
4.2.18 For people with intolerance to aspirin, clopidogrel followed by modified-release dipyridamole was the optimal treatment strategy with an ICER of £7142 per QALY gained compared with treatment with clopidogrel alone. This strategy was associated with an additional cost of £616 and 0.086 additional QALYs. It could be calculated from the data that for people with intolerance to aspirin and clopidogrel or for whom clopidogrel wasn't licensed, the optimal treatment strategy was modified-release dipyridamole alone with an ICER of £314 per QALY gained compared with no preventive treatment. This strategy was associated with an additional cost of £167 and 0.531 additional QALYs.
4.2.19
For people with intolerance to modified-release dipyridamole, the optimal treatment strategy depended on the price of clopidogrel. At the branded price, the preferred strategy was aspirin followed by clopidogrel with an ICER of £6797 per QALY gained, compared with clopidogrel alone. This strategy was associated with an additional cost of £628 and 0.092 additional QALYs. At the generic price, the optimal strategy was clopidogrel followed by aspirin, 
P People who hav eople who have had a m e had a my yocar ocardial infar dial infarction ction
4.2.21 The Assessment Group reported that for people who have had a myocardial infarction the optimal treatment strategies were the same regardless of the price of clopidogrel. Aspirin followed by clopidogrel, compared with aspirin alone, was the optimal strategy for this population, with an ICER of £1964 per QALY gained (using the price of generic clopidogrel) and a difference in costs of £185 and QALYs of 0.094. For people with intolerance to aspirin, treatment with clopidogrel was likely to be the optimal treatment, compared with no preventive therapy, with an ICER of £2020 per QALY gained (using the price of generic clopidogrel) and a difference in cost of £468 and 0.232 additional QALYs.
4.2.22
After consultation on the appraisal consultation document, the Assessment Group provided a reanalysis of the data for people who have had a myocardial infarction. This analysis used a price of clopidogrel of £5.13, reflecting the NHS tariff price for August 2010. The results showed that the lower price had no effect on the optimal treatment strategy: aspirin followed by clopidogrel remained the optimal treatment strategy.
P People with established peripher eople with established peripheral arterial disease al arterial disease
4.2.23 The Assessment Group reported that for people with peripheral arterial disease the optimal treatment strategies were the same regardless of the price of clopidogrel. Clopidogrel followed by aspirin was the optimal strategy for this The Assessment Group reported that for people with multivascular disease the optimal treatment strategies were the same regardless of the price of clopidogrel. Clopidogrel followed by aspirin was the optimal strategy for this group, compared with aspirin followed by clopidogrel. For the optimal strategy, treatment was associated with an ICER of £2604 per QALY gained, and incremental costs of £595 and incremental QALYs of 0.228. In people with intolerance to aspirin, clopidogrel alone was the optimal treatment strategy and was associated with lower total costs of -£548 compared with no preventive therapy, 0.723 additional QALYS and a corresponding ICER of -£758 per QALY gained. The Committee discussed the results of the Assessment Group's model for the subgroup of people with multivascular disease. It noted that a treatment strategy of clopidogrel followed by aspirin had an ICER of around £2600 per QALY gained, compared with aspirin alone. In people with intolerance to aspirin, clopidogrel was a cost-saving strategy, costing less and producing more benefits than no preventive therapy. The Committee considered that for people with multivascular disease clopidogrel was a cost-effective use of NHS resources. Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210)
Consideration of the evidence
followed by aspirin was associated with greater costs and fewer QALYs than starting with aspirin. In people with intolerance to aspirin, clopidogrel had an ICER of £2000 per QALY gained compared with no preventive therapy. The
Committee discussed the re-analysis provided by the Assessment Group after the consultation on the appraisal consultation document, which showed that the further reduction of the price of clopidogrel to £5.13 (the price in July 2010) had no effect on the optimal treatment strategy. The Committee concluded that for people who have had a myocardial infarction, when treatment with combined clopidogrel and aspirin therapy is no longer appropriate, clopidogrel was a costeffective use of NHS resources only for people who have a contraindication to aspirin or intolerance to it. 4.3.11 The Committee discussed the results of the Assessment Group's model for people who have had an ischaemic stroke. The Committee noted that the optimal treatment strategy changed depending on whether the branded or generic price of clopidogrel was used. When the generic price of clopidogrel was used, the Assessment Group model found that clopidogrel followed by modified-release dipyridamole plus aspirin and then aspirin alone had an ICER of £13,600 per QALY gained, compared with clopidogrel followed by aspirin, followed by modified-release dipryidamole plus aspirin. In people with intolerance to modified-release dipyridamole, clopidogrel followed by aspirin had an ICER of £4000 per QALY gained compared with aspirin alone. In people with intolerance to aspirin, clopidogrel followed by modified-release dipyridamole alone had an ICER of £7100 per QALY gained, compared with treatment with clopidogrel alone. For people who had intolerance to clopidogrel and aspirin, treatment with modified-release dipyridamole alone had an ICER of £314 per QALY gained in comparison with no preventive treatment. The
Committee recognised that the differences in the total costs and QALYs for the different treatment strategies each including clopidogrel, modified-release dipyridamole plus aspirin and aspirin were small. However, it noted that these were consistent in all analyses, and with a further reduction in the price of clopidogrel the differences in costs would be larger. The Committee concluded that using clopidogrel at the generic price was a cost-effective use of NHS resources. Modified-release dipyridamole plus aspirin was a cost-effective use of NHS resources only when it was used for people who had a contraindication or intolerance to clopidogrel. Modified-release dipyridamole alone was a costeffective use of NHS resources only when it was used in people who had a contraindication or intolerance to aspirin and clopidogrel.
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210) For people who have had a myocardial infarction, clopidogrel is recommended only when treatment with aspirin is contraindicated or not tolerated.
For people with peripheral arterial disease, clopidogrel is recommended as a treatment option.
For people with multivascular disease, clopidogrel is recommended as a treatment option.
Treatment with clopidogrel to prevent occlusive vascular events should be started with the least costly licensed preparation. Additionally, the Committee considered multivascular disease to be appropriate to consider in the cost-effectiveness analysis because in post-hoc analyses of the CAPRIE trial, people with multivascular disease were found to be at high risk of occlusive vascular events.
4.3.5
Since the publication of NICE technology appraisal guidance 90, clopidogrel has become available in a number of generic formulations.
4.3.6
What are the key drivers of cost effectiveness? For people who have had an ischaemic stroke, the optimal strategy for treatment changed depending on whether the branded or generic price of clopidogrel was used.
4.3.11
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210)
For the subgroup of people with peripheral arterial disease, a treatment strategy of clopidogrel followed by aspirin had an ICER of around £2800 per QALY gained compared with aspirin alone. In people with intolerance to aspirin, treatment with clopidogrel had an ICER of around £720 per QALY gained compared with no preventive therapy.
4.3.8
For the subgroup of people with multivascular disease, a treatment strategy of clopidogrel followed by aspirin had an ICER of around £2600 per QALY gained compared with treatment with aspirin alone. In people with intolerance to aspirin, clopidogrel was a costsaving strategy, costing less and producing more benefits than no preventive therapy.
4.3.9
For the subgroup of people who have had a myocardial infarction, the treatment strategy of aspirin followed by clopidogrel had an ICER of £2000 per QALY gained, compared with treatment with aspirin alone. In people with intolerance to aspirin, clopidogrel had an ICER of £2000 per QALY gained compared with no preventive For people who have had an ischaemic stroke, when the generic price of clopidogrel was used, the treatment strategy of clopidogrel followed by modified-release dipyridamole plus aspirin and then aspirin alone had an ICER of £13,600 per QALY gained compared with treatment with clopidogrel followed by aspirin, followed by modified-release dipyridamole plus aspirin. In people with intolerance to modified-release dipyridamole, the treatment strategy of clopidogrel followed by aspirin had an ICER of £4000 per QALY gained compared with aspirin alone. In people with intolerance to aspirin, the treatment strategy of clopidogrel followed by modified-release dipyridamole alone had an ICER of £7,100 per QALY gained, compared with treatment with clopidogrel alone. For people who had intolerance to clopidogrel and aspirin, treatment with modified-release dipyridamole alone had an ICER of £314 per QALY gained in comparison with no preventive therapy.
4.3.11
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210) When NICE recommends a treatment 'as an option', the NHS must make sure it is available within the period set out in the paragraph above. This means that, if the doctor responsible for the care of a patient thinks that clopidogrel and modified-release dipyridamole is the right treatment for the prevention of occlusive vascular events, it should be available for use, in line with NICE's recommendations.
5.3
NICE has developed tools to help organisations put this guidance into practice (listed below).
Costing report and costing template to estimate the savings and costs associated with implementation.
Audit support for monitoring local practice.
Clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events (TA210) This guidance was developed using the NICE multiple technology appraisal process.
It replaces NICE technology appraisal guidance 90 (published May 2005).
The review and re-appraisal of clopidogrel and modified-release dipyridamole for the prevention of occlusive vascular events has resulted in a change in the guidance. Specifically:
Treatment with modified-release dipyridamole in combination with aspirin for people who have had an ischaemic stroke is now recommended only if clopidogrel is contraindicated or not tolerated.
Treatment with modified-release dipyridamole in combination with aspirin for people who have had an ischaemic stroke or a transient ischaemic attack is no longer limited to 2 years' duration from the most recent event.
Clopidogrel is no longer recommended only for people who are intolerant of aspirin and have had an occlusive vascular event or have peripheral arterial disease (see section 1 for new guidance).
Modified-release dipyridamole alone is now recommended as an option to prevent occlusive vascular events (see sections 1.2 and 1.3).
The recommendations from this guideline have been incorporated into a NICE Pathway. We have produced a summary of this guidance for patients and carers. Tools to help you put the guidance into practice and information about the evidence it is based on are also available.
Y Your responsibility our responsibility
This guidance represents the views of NICE and was arrived at after careful consideration of the evidence available. Healthcare professionals are expected to take it fully into account when exercising their clinical judgement. However, the guidance does not override the individual responsibility of healthcare professionals to make decisions appropriate to the circumstances of the individual patient, in consultation with the patient and/or guardian or carer.
